Characterization of fodrin phosphorylation by spleen protein tyrosine kinase.
Fodrin, an actin and calmodulin binding and spectrin-like protein present in many nonerythrocyte tissues, could be phosphorylated up to more than 1.5 mol of phosphate/mol of protein by a highly purified non-receptor-associated protein tyrosine kinase from bovine spleen. The protein phosphorylation was not affected by Ca2+/calmodulin or by F-actin. Km and Vmax values of the reaction were 91 nM and 0.35 nmol of P2 min-1 (mg of kinase)-1, respectively. Both subunits A and B of fodrin were phosphorylated, with the rate of subunit A phosphorylation much greater than that of subunit B phosphorylation. Tryptic phosphopeptide mapping of the phosphorylated subunits suggested that there were three major phosphorylation sites in subunit A and one in subunit B. Phosphotyrosylfodrin could be dephosphorylated by the calmodulin-stimulated phosphatase (calcineurin) in the presence of activating metal ions; Ni2+ was a much more effective activator than Mn2+ for this reaction. Fodrin phosphorylation by the spleen protein tyrosine kinase did not appear to alter the actin and calmodulin binding properties of the protein. On the other hand, the calmodulin-dependent stimulation of smooth muscle actomyosin Mg2+-ATPase by fodrin was enhanced by 101% +/- 3% (n = 3) upon fodrin phosphorylation. Ni2+-calcineurin, which was shown to effectively dephosphorylate the phosphotyrosyl residues on fodrin, could reverse the phosphorylation-enhanced Mg2+-ATPase stimulatory activity of fodrin.